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DETAILED ACTION 

Claim Objections 

1. Claims 10-12, 15, 17-19 and 19-21 are objected to because of the following 
informalities: Appropriate correction is required. 

As to claim 10, the fourth line "the first half-period clock signal" should be 
changed to "the second-half clock signal". 

As to claim 12, the second line "the first clock signal" should be change to " the 
fourth clock signal". 

As to claim 13, the second line "the first clock signal" should be changed to "the 
fourth clock signal" and the fourth line "the first half-period clock signal" should be 
changed to "the second-half clock signal". 

As to claim 15, the second line "second half-period clock signal" should be 
changed to " the first half-period clock signal". The eight line "second half-period clock 
signal" should be changed to "the first half-period clock signal" and the ninth line " a 
source electrode" should be changed to "a drain electrode". 

As to claim 17, the fifth line "the first half-period clock signal" should be changed 
to "the second-half clock signal". 

As to claim 19, the third line " the third clock signal" should be changed to "the 
first clock signal". 

As to claim 20, the fourth line, "the second clock signal" should be changed to 
"third clock signal". 
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As to claim 21, the third line, "the third clock signal" should be changed to the first 
clock signal". 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 8 and 24-25 are rejected under 35 U.S.C. 112, second paragraph, as 
failing to set forth the subject matter which applicant(s) regard as their invention. 

Claim 8, line 2 recite "the second clock signal". However, it is not clear whether 
the claimed information " the second clock signal" synchronized with the start pulse and 
the second-half clock signals. 

Claim 24, line 14 recite the limitation of "charging the second discharge control 
node in response to the second clock signal". However, it is not clear whether the 
limitation "the second clock signal" part of the first stage. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-9,13-14,16,22-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishii (U.S P# 6,670,944) in view of Park (U.S Pub# 2004/0109526), 
further in view of Kanzaki (U.S Pat # 6,967,639). 
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As to claim 1 , Ishii discloses a gate driving apparatus for a liquid crystal display, 
comprising: a shift register (1560) provided with first (e.g., CLX) and second half-period 
clock signals (e.g., CLXinv) phases inverted with respect to each other (see Fig. 13), a 
start pulse (e.g., DX), a high-level supply voltage (e.g., VGG) and a low-level supply 
voltage (e.g., VSS). Ishii does not teach first to fourth one-period clock signals having 
phases shifted sequentially and each having a pulse width of one period. Park teaches 
first to fourth one-period clock signals having phases shifted sequentially and each 
having a pulse width of one period (see Fig. 10 and [01 19]). 

Therefore, it would have obvious to one of ordinary skill in the art at time the 
invention was made to have provided with first to fourth one-period clock signals having 
phases shifted sequentially and each having a pulse width of one period as taught by 
park to the elect optical device of Ishii because the thin transistor in the shift register of 
Park minimize the level of voltage in while reducing power dissipation (see [0023]). 

Ishii and Park do not teach wherein the shift register generates a half-period 
output, and generates a one-period output at a half-period delay from an end time of the 
half-period output. Kanzaki teaches wherein the shift register generates a half-period 
output, and generates a one-period output at a half-period delay from an end time of the 
half-period output (see col. 6, lines 42-48). 

Therefore, it would have obvious to one of ordinary skill in the art at time the 
invention was made to have provided with shift register generates a half-period output, 
and generates a one-period output at a half-period delay from an end time of the half- 
period output as taught by Kanzaki to the shift register of Ishii as modified by Park 
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because it is possible to drive a display device having a multiplex pixel structure only with 
simple on or off signal and simplify the structure of a scan line drive circuit (see col. 16 
lines 66-67 and col. 17, lines 1-2). 

As to claim 22, this claim differs from 1 only in that claim 1 is apparatus whereas 
claim 22 is method. 

As to claim 4, this claim differs from 1 only in the limitations "first input circuit for 
charging a first charge control node" and "for charging a first discharge control node" 
are additionally recited. Park clearly teaches first input circuit (e.g., T1r and T2r) for 
charging a first charge control node (e.g., Q) and for charging a first discharge control 
node (e.g., QB, see [0089]). 

As to claim 24, this claim differs from 4 only in that claim 4 is apparatus whereas 
claim 24 is method. In addition, claim 24 differs from 4 only the limitation "charging the 
second charge control node" and "charging the second discharge control node" are 
additionally recited. Park clearly teaches charging the second charge control node (e.g., 
QL, see [0162]), charging the second discharge control node (see Fig. 6, e.g., the node 
between T10r and T1 1r) also (see [0026]). 

As to claim 2, Park teaches wherein the stages are connected in a cascade 
arrangement (see [0014]). 

As to claims 3 and 23, Ishii teaches wherein any of the first (e.g., CLX) and 
second half-period clock signals (e.g., CLXinv), any one of the first to fourth one-period 
clock signals (e.g., C2) and the start pulse are synchronized with each other (see Fig. 
13). 
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As to claim 5, note the discussion of Ishii and Park above in claim 24. 

As to claim 6, Park teaches wherein the first input circuit (e.g., T1 r and T2r), the 
first output circuit (e.g., T6r), the second input circuit and the second output circuit are 
included in each of a plurality Of stages (see [0025]). 

As to claim 7, Park teaches wherein the start pulse is applied to first stage of the 
plurality of stages (see [0026]). 

As to claim 8, Ishii teaches wherein the second half-period clock signal (e.g., 
CLXinv), the second clock signal (e.g., CLX) and start pulse (e.g., DX) are synchronized 
with each other (see Fig. 13). 

As to claim 9, Park teaches wherein the first input circuit (e.g., T1r and T2r) for 
charging the first charge control node (e.g., Q) (see Fig. 6). Ishii teaches an inverter 
(1590) and also the limitation a half-period delay from the end time of the start pulse in 
response to the start pulse (e.g., DX) and the first half-period clock signal (e.g., C1 ) (see 
Fig. 11). 

As to claim 13, Park teaches a sixth transistor (e.g., T4r) having a gate electrode 
supplied with first clock signal (e.g., C3) and a source electrode supplied with a high- 
level supply voltage (e.g., VDD); and 

A seventh transistor having a gate electrode supplied with the first half-period 
clock signal (e.g., SP), a source electrode connected to a drain electrode of the sixth 
transistor, and drain electrode connected to the first discharge control node (e.g., QL) 
(see Fig.6). 
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As to claim 14, Park teaches an eighth transistor (e.g., T13r) having a gate 
electrode supplied with start pulse (e.g., Sp), a drain electrode supplied with a low-level 
supply voltage (e.g., VSS), and a source electrode connected to the first discharge 
control node (e.g., QL); and 

A ninth transistor (e.g., T8r) having a drain electrode supplied with a low-level 
supply voltage (e.g., VSS), a gate electrode connected to the output node (e.g., L01) 
and a source electrode connected to the first discharge control node (e.g., QL) (see 
Fig.6). 

As to claim 16, this claim differs from 9 only, the limitation "an inverter for 
charging the second charge control node". Park teaches an inverter (e.g., T10r) for 
charging the second charge control node (e.g., QL) (see [0084]) 

As to claim 25,lshii teaches wherein the first half-period clock signal (e.g., CLX), 
the second clock signal (e.g., CLXinv ) and the start pulse (DX) are synchronized with 
each other (see Fig. 13). 

Allowable Subject Matter 

5. Claims 10-12, 15,17-21 objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims and overcome the objection 
under 37.C.F.R 1.75. 

Conclusion 

6. The prior art made or record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Jeon (U.S Pub #2004/0090412 and Moon (U.S Pat #7,106,292) are cited to teach shift 
register and clock signals. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL TSEGAYE whose telephone number is 571 
270-1715. The examiner can normally be reached on Monday-Friday, 8:005:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, CHANH NGUYEN can be reached on 571 272 7772. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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04/16/2007 




